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Remarks 

Thorough examination by the Kxamlner i:s noted and 
appreciated. 

Examiner hus indicated Lhat claims .1-20 are outstandinq and 
that claims 1-20 arc rejected. 

The claims have been amended Lo clariiy Applicants 
invention . 

Support for the amended claims are found in the original, 
claims and/or the Specification. No new matter has been added. 

For example support lor the amendments i.s found in the 
Spec i. f 1. ca t :i on pa r a g ra ph 0 0 3 1 : 

v Hy perform! uq tit lec'AL o plonma treatment, more preferably followed by 
an armealliiq LreaLzneuL accordi iiq to pt fo.rrad embodiment*?, plasma implanted 
atoms such aa hydrogen, nlLroqwn, and oxygen f more protornbJy hydrogen and/or 
nitrogen, penetrate and thermally d.i.ffuae to I'.ha Hf 0 ; ,/po I yrn I i con Interface: to 
paf3»ivate or bond with the daxic.jl.luq bond*. As a result, interface states 
acting as eloctrpn/hole traps are advantageously reduced thereby improving 
flatband and consequently threshold Voltage behavior in both PMDS and NMOS 

lb 
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devices . " 

Claim Rejections under 35 USC 103 

I . Claims 1-7, 9, V J , and 12 stand rejected under 35 USC 102(e) 
as being anticipated by Park et a.l. (US 6,803,275). 

Parker ol al. disclose a process Lor forming a liaah memory 
device including forming an ONO structure on a semi conductor 
substrate where the bottom oxide layer treated to reduce oxygen 
vacancies to avoid charges leakage paths from the overlying 
charge storage layer (see Abstract; col 3, lines 15-21). Parker 
et a.l- disclose that the bottom oxide layer and the charge 
yloraye layer (N layer) may be a high-K dielectric (sec Abu L rue L; 
col 6, lines 12-1.9; col 1.4, lines 9-28; col. 1.7, lines 17-35). 

Prior to forming the charge storage dielectric on the bottom 

oxide layer the entire bottom oxide layer is treated under 
oxidizing conditions (col 13, linos 9-10; Figure 3; Figure 7), 
e.g., oxygen and inert gas plasma (col 11, lines 61 to col 12, 
line? 59) to decrease an oxygen vacancy content of the bottom 
oxide, layer. Parker et al- disclose that an annealing process in 

1 6 
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an oxidizing atmosphere takes place following the oxidizing 
plasma treatment (col. .12, lines 40-50), Following formation and 
treatment of the ONO layer, a gate electrode layer is lor mod on 
the Lop oxide layer and then patterned and cotched to form c.h gate 
structure (eol 19 , lin«s 52-61) . 

Thus, Parker et al. disclose a signil icantly diilcreiiL 
process than Applicants and fail to disclose several aspect.* of 
Applicants disclosed and claimed invention. 

Parker cL al. lail to disclose: 

"A method for treating a gate structure comprising a high-K 
gate dielectric a Lack to reduce interface states between a high-K 
gate dielectric and a gate electrode" 

Parker el al. also Lail to disclose Applicants process steps 
including: 

"forming a gate electrode layer on the gate dielectric layer 
slack; 
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liLhagraphical ly pattern jnq and etching to form a qate 
s t v u c t u r e ; a n d , 

carrying out aL least one plasma treatment ol the gate 
uLructurc iollowing formation of the (jaLc structure following 
iormaLion o£ the gate structure, said aL least one plasma 
treatment comprising a plauma source gas selected from the group 
consisting o£ II:;., Na, Oa, NH; H/ and combinations thereof." 

Thus, Parker et al . is clearly insufficient to anticipate 
Applicants dincloued and claimed invention. 

"A claim is anticipated only if each and every element as 
yet lerLh in the claim is found, either expressly or inherently 
described, in a slnqle prior arL reference ♦ " Vcxdcga^l Bros. v. 
Union Oii Co. oL California, 814 F,2d 628, 631, 2 USPQ2d 1051., 
1053 (fed. Cir. 1987) - 

"The identical invention must be shown in as complete detail 
as is contained in the ... claim." R.ichtirdxon v. Suzuki. Motor 
Co., H 6 B F.2d 1226, 1236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1.989). 

Claim Rejections under 35 USC 103 

18 
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CO 

2. Claim 0 stands rejected under 35 use 103(a) as being 

unpatentable over by l?ark et al . , above, in view of Sarigiunnia 

el al. (US PUD 2004/0152.304). 5 

O0 

rn 

Applicants reiterate the comments made above* with respect to 
Park et al . 

The fact, that Sari.gi.ann.is et al . disclose an AM) deposition 
process where a purge time is decreased to remove active species 
ol pro-cursor gauoii from reactors (paragraph 0010) does not 
further help Examiner in making out a prima facia case. 

^Finally, the prior art reference (or re tcrences when 
combined) must teach or suggest all the claim limitation!? . The 
Leaching or suggestion to make the claimed combination and the 
reasonable expectation of success must both be found in the prior 
art, and not based on applicant's disclosure." In re Vaeck., 94 7 
y.2d 48(1, 20 u$PQ2d 1438 (Fed. Cir. 1901). 

3. Claims 10, 13-18, and 20 stand rejected under 35 USC 103(a) 
us being unpatentable over by Park et al., above, in view of Raum 
et al- ( UK PUR 2002/01 75393) . 
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Applicants reiterate the comments made above with respect to 
Park fit a.l- 

Thc fact thai: Baum et al. disclose a CVD process for growing 
hafnium oxide films (see paragraph 0J66 and Table n) does not 
further help Kxaminer in making out a prima facie case. Baum et 
al. nowhere dluclouc a plasma treatment as Applicants have 
disclosed and claimed* 

"Finally, the prior art reference (or references when 
combined) muwt teach or suggest ail the claim limitations. The 
teaching or .suggestion to make the claimed combination and the 
reasonable expectation of success must boLh bo found in the prior 
art, and not based on applicant's disclosure,'' In rc Vaock, 947 
F.2d 488, 20 USPQ2d 1438 (Fed. Cir. 1991). 

3. Claim 19 .stands rejected under 35 USC 103(a) as being 
unpatentable over by Park et ui., and Baum et al,, above and 
further in view of Fossin et. al. (5,28.1, 546)* 

Applicants reiterate the comments made above with respect to 
Park et al. c md Baum el al. 

20 
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Even assuming ( :irquendo a proper motivation for combination, 
the fact that Possln et al • disclose "A method of fabricating a 
Liiin film transistor (Tb'T) including the istepu oil lorming a gate 

CO 

conductor on a yubstrato; depositing a gale dielectric layer over TY\ 
the gale conductor; depositing a layer of; amorphous silicon over £*y 
the gate dielectric layer; treating the exposed surface of the 
amorphous silicon with a hydrogen plasma; depositing a layer of 
n+ doped silicon over the treated amorphous silicon surface such 
thai an inter face is formed between Lhe amorphous silicon and the 
n+ doped layer that has relatively low contact resistance" does 
not: further help ftxaxniner in making out a prima facie cuiso. 

"Finally, the prior art reference {or references when 
combined) must teach or suggest all the claim limitations . The 
Leaching or jjugges tion Lo make the claimed combination and the 
reasonable expectation of success must both be found in the prior 
art, and not hawed on applicant's disclosure." In re Va&ck, 947 
P. 2d 488 f 20 USVQP.d 1438 (Fe.d. Cir. 1991). 

"we do not pick and choose among the indi vidua! elements of 
assorted pri.or art references to recreate the claimed invention, 
but. rather wo look tor some teaching or suggestion in the 
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references to support their use in a particular claimed 
combination". Symbol Technologies, Inc. v. Oplieon, Inc., 935 
F.2d "1.569, 19 USPQ2d 1241 (Fed. Cir. 1991 ) . 

Conclusion 

The cited reference, either individually, or in combination, 
fail to suggest or disclose Applicants disclosed and claimed 
invention, therefore tailing to make out a prima facie case of 
obviousness with respect to Applicants independent claims, and 
therefore Applicants dependent claims. 



CO 
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Based on the foregoing, Applicants respectfully submit that 
the Claims are now in condition for allowance. Such favorable 
Fiction by the F.xaminer at an early date is respectfully solicited. 

Tn the event that the present invention as claimed is not in 
condition for allowance for any reason, the Examiner is 
respectfully invited to call, the Applicants' representative at his 
Bloom fie Id Hills, Michigan office at (240) 540-4040 such that 
necessary action may be taken to place the application in a 
condition lor allowance . 
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